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Tadashi Bando* : Haplotaenium, a new genus separated 
from Pleurotaenium (Desmidiaceae, Chlorophyta)** 

^ h y ^ ^ M 

The genus Pleurotaenium emended by Gronblad (1924) has been accepted by 
most of the subsequent authors, and at present, about 50 species of Pleurotae¬ 
nium are known in the world. However, some species of the “minutum-gvoup” 
(Krieger 1937), which cannot be applied to the original concept (e.g. “with the 
parietal chloroplasts”) of Pleurotaenium (Nageli 1849), have been included in 
this genus with reasons not given. 

In the present study, the morphology of chloroplasts, the disposition of the 
pyrenoids, the density and size of mucilage pores and the shape of zygospores 
were examined in detail on many species belonging to Pleurotaenium. The 
results indicate that the species of the “minutum-group” should not be assigned 
to Pleurotaenium. A new genus Haplotaenium is therefore proposed for those 
species and separated from Pleurotaenium. 

Material and methods Samples used in this study were collected from 
various localities of Japan and totaled to about 2,000. After brief observation 
of the living specimens, they were preserved in 1-2% commercial formalin for 
further studies. The fixed samples studied are deposited in the Herbarium of 
Hiroshima University (HIRO). 

As many clones as possible were isolated from the algae containing samples 
at the field stations or laboratory for further examination immediately after they 
were collected. Each cell isolated was inoculated into a capped test tube con¬ 
taining 10 ml of CA medium (Ichimura & Watanabe 1974) or soil-water medium 
(Pringsheim 1946), and then cultured under the standard conditions : temperature 
20±2°C, illumination ca 3,000 lux intensity provided by white fluorescent tube, 
and a 12 hr diurnal light-dark cycle. 
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The mutual distance, size 
and density of mucilage pores 
were measured from the photo¬ 
micrographs made with the 
light microscope and SEM. To 
avoid overestimation, non-slop¬ 
ing parts of the subject were 
used in all measurements. Some 
data of the density of mucilage 
pores per 100 //m^ were calcu¬ 
lated with an expression (200/ 
d = mean distance be¬ 
tween pores) based on the sup¬ 
position that each pore is sur¬ 
rounded by six pores arranged in systematic hexagon (Fig. 1). The availability 
of this expression was confirmed by comparing with the results of the actual 
surveys. 

Observations of the chloroplasts, pyrenoids and terminal vacuoles were made 
by optical section under a light microscope. In some species, Rosowski’s staining 
methods (Nisizawa & Chihara 1979) were employed to confirm the arrangement 
of pyrenoids. 

Results and discussion The distance between mucilage pores and the density 
and diameter of pores were examined for many species (Tab. 1). The mucilage 
pores of the minutum-group are considerably denser and smaller than those of 
other pleurotaenia. The mucilage pores are somewhat denser at the apical part, 
and the results show that the size and numbers of pores are somewhat variable, 
but these features seem to be extremely useful as taxonomical characters. 

Coute & Tell (1981) reported some data on the density of mucilage pores 
of Pleurotaenium. According to their observation, the cell wall of P. walli- 
chianum (as P. caldense var. cristatum), P. ehrenbergii var. ehrenbergii, P. 
ehrenbergii var. undulatum, P. subcoronulatum and P. verrucosum possess pores 
with the following density: 36-42, 32-34, 12-14, 20-23 and 54-60 pores per 100 
respectively. These values are rather higher than those obtained in the 
present study. This discrepancy may be due to the difference in the measuring 
method. 



Fig. 1. Schematic arrangement of mucilage pores. 
Calculated density of mucilage pores per 100 
=200/V3 xd^; d = mean distance between pores 
obtained from the actual surveys of photo-micro- 
graphs. 
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Tab. 1. Variation of mucilage pore characters 
in selected species of Pleurotaenium. 


Species 


Distance between Density of pores 
pores (;«m) (no./lOO fim^) 


Diameter 

of 



n 

X 

SD 

n 

X 

SD 

pores (pm) 

P. minutum 
var. minutum 

20 

1.2 

0.2 

16 

91.6 

15.0 

0.03-0.06 

P. minutum 
var. gracile 

20 

1.2 

0.1 

10 

83.5 

13.9 

0.04-0.06 

P. rectum 

20 

1.4 

0.2 

7 

57.4 

8.0 

0. 03-0.05 

P. simplicissimum 
var. insigne 

20 

2.2 

0.4 

17 

25.9 

3.5 

0.14-0.16 

P. ehrenbergii 

20 

2.3 

0.3 

15 

22.9 

1.7 

— 

P. trabecula 

20 

2.6 

0.3 

14 

16.9 

2.1 

— 

P. verrucosum 
var. coronatum 

20 

2.7 

0.3 

7 

15.5 

2.1 

— 

P. ovatum 

20 

3.1 

0.4 

12 

12.3 

1.1 

— 

P. archerii 

20 

3.0 

0.5 

12 

11.8 

0.9 

— 

P. wallichianum 

20 

3.5 

0.5 

16 

9.5 

1.8 

0.10-0.17 

P. subcoronulatum 

20 

3.6 

0.3 

10 

9.3 

0.8 

— 

P. nodosum 

20 

3.6 

0.4 

17 

8.7 

1.3 

— 

P. truncatum 

20 

3.6 

0.3 

39 

8.6 

1.3 

0.11-0.18 

P. maximum 

20 

3.4 

0.3 

8 

7.8 

1.3 

— 

P. abeanum 

var. submagnum 

20 

4.2 

0.3 

32 

6.6 

0.9 

0. 21-0. 35 

P. granuliferum 

20 

4.8 

0.4 

98 

5.0 

0.8 

0.28-0.49 

P. alternans 

20 

4.9 

0.3 

10 

4.7 

0.7 

— 


n: Number of specimens, x; Mean. SD: Standard deviation. 
The first three taxa are of the minutum-gronp. 


In many other green algae, including some desmids such as Mesotaenium, 
Spirotaenia, Genicularia, Actinotaeninm and Groenbladia, the shape of the 
chloroplasts is one of the most important characters for the intergeneric classi¬ 
fication. However, the chloroplast characters are now not fully used in the 
taxonomy of many other desmids. 

In the present study, two major types of chloroplasts : “axile” (situated in 
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the center or axis of the cell) and “parietal” (pertaining to the wall), were 
recognized among pleurotaenia under light microscope (Fig. 2: 1-5). The axile 
chloroplast in the strict sense, refers to the chloroplast containing most of its 
chlorophyll around the vertical axis where pyrenoids are usually situated. The 
parietal chloroplast has most of its photosynthetic mass and pyrenoids at the 

distal part of the cell adjacent to the wall. The single axial chloroplast was 

observed in the members of the minutum-group, while the parietal chloroplasts 
were observed in all of the other species of Pleurotaenium. 

The species of Pleurotaenium other than the minutum-gvoup have 2 to 18 
chloroplasts in each semicell, and the positive correlation is clearly recognized 
between the maximum widths of cells and the number of chloroplasts. On the 
other hand, the species of the minutum-group usually have a single chloroplast 
in each semicell. Even when these cells are broader than those of Pleurotae¬ 
nium, their chloroplasts never increase in number. For example, the cells of 
Pleurotaenium rectum of the minutum-group are usually broader (17-22.5 ^m) 
than those of P. excelsum var. angustum (12-16 ^m), but the former usually 

has a single chloroplast and the latter usually has two chloroplasts. 

The terminal vacuole occurring at each end of the cell has been found in 
many species of the desmidean genera, e. g. Penium, Closterium and Pleurotae¬ 
nium. The species of Pleurotaenium have rather large and spherical terminal 
vacuoles which usually contain many clearly visible crystals in a state of 
agitation probably caused by Brownian movement (Fig. 2: 6,7). The terminal 
vascuoles were shown by Ralfs (1848), Delponte (1878) and Hansgirg (1888) 
in their illustrations of Pleurotaenium minutum and P. rectum, both being the 
minutum-group. However, these illustrations are very questionable because since 
then no one has described such cells with terminal vacuoles for P. minutum 
and P. rectum. In the present study, careful examination was made for the 
minutum-group using both wild and cultured specimens in various ways, but no 
such vacuoles were observed in any of these cells. 

The information on the zygospores of desmids is rather little. In the pre¬ 
sent study, zygospores were obtained from cultured and/or wild P. trabecula, 
P. archerii var. elongatum, P. ehrenbergii var. mediolaeve, P. cuyabense, P. 
wallichianum, P. subcoronulatum var. africanum and P. alternans. Their 
zygospores were similar to one another in shape. They were spherical or oval 
and lacked any protuberance on the surface. Some of them are shown in Fig. 3. 
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Fig. 2. Chloroplasts, pyrenoids and terminal vacuoles in some species (1 to 3 are of the minutum- 
group) of Pleurotaenium. 1-3. Axile chloroplasts and pyrenoids on the longitudinal axis. (1. 
Pleurotaenium minutum var. minutum\ 2. P. minutum var. bourrellyi', 3. P. rectum). 
4-7. Parietal chloroplasts and terminal vacuoles. (4. P. 'wallichianum\ 5. P. archerii var. 
archerii', 6, 7. P. archerii var. elongatum). Scales in 7 = 50/tim; in others = 10/im. 





























Fig. 3. Zygospores in some species of Pleurotaenium. 1. Pleurotaenium minutum (after 
Krieger, 1937). 2. P. subcoronulatum var. africanum. Showing an operculum for ger¬ 
mination. 3. P. ehrenbergii var. mediolaeve. Showing the scrobiculate outer wall 
(upper half). 4. P. archerii var. elongatum. Scales A for 4; B for 1-3. 

Immature zygospores were observed once in P. cuyabense and they were 
brownish green. When fully matured, an operculum for germination was 
observed in the zygospores from all the species examined. With the maturation 
of zygospores, their mesospore walls become mammillate and the color turns 
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into dark brown. In the minutum-group, there have been four reports on the 
zygospores, namely, in P. rectum by Kaiser (1914) and in P. minutum by 
Gronblad (1924) and Krieger (1932 & 1937). According to these authors, the 
zygospores of P. minutum are globose and covered with obtuse conical projections 
(Fig. 3: 1), a feature considerably similar to that of Penium spinospermum and 
Closterium calosporum rather than that of most other species of Pleurotaenium. 
Kaiser (1914) has reported a smooth and ellipsoid zygospore for P. rectum, but 
neither illustration nor detailed description is given. It may have been imma¬ 
ture one. 

Since Pleurotanium minutum was originally described by Ralfs (1848) as a 
species of Docidium, this species has been recombined by turns to several other 
genera, such as Penium (Cleve 1864), Calocylindrus (Kirchner 1878), Pleurptae- 
nium (Delponte 1878), Disphinc- 
tium (Hansgirg 1888) and Cos- 
marium (Gutwinski 1891). This 
confusion had continued until 
Gronblad (1924) proposed the 
last resolution, applying this 
species and some other related 
species (i. e. those of the minu¬ 
tum-group) to Pleurotaenium 
by modifying the generic con¬ 
cept. According to the concept 
emended, the chloroplasts are 

axile or parietal and the ter- i 2 3 



minal vacuole is not always 
present in the cell. It is clear 
that the features of the minu¬ 
tum-group differs entirely from 
those of the above mentioned 
genera except for the Pleuro¬ 
taenium. Therefore, Grdnblad’s 
emended generic concept and 
his treatment has been accepted 
by most of the subsequent 



Fig. 4. Diagram showing the profile of the cell in 
species of Haplotaenium and Pleurotaenium. 
1. Haplotaenium minutum. 2. H. rectum (2a; 
vertical view). 3. Pleurotaenium trabecula 
(3a; vertical view). 
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authors. However, to consider the results obtained in the present study, it is 
appropriate to remove the members of the minutum-group from Pleurotaenium. 
Thus, a new genus Haplotaenium is proposed to accommodate the minutum- 
group which includes P. minutum and P. rectum. The genus Haplotaenium is 
characterized by having axile chloroplast with a central row of pyrenoids, 
mucilage pores which are denser and smaller than those of Pleurotaenium, and 
lacking terminal vacuoles. These characters are schematically shown in Fig. 4. 
Haplotaenium Bando, gen. nov. 

Docidium Breb. ex Ralfs, Brit. Desm. 155 (1848), pro parte.—Pleurotaenium 
Nag. mut. char. Gronbl., Acta Soc. Fauna FI. Fen. 55(3) : 5 (1924), pro parte. 

Cellulae rectae, elongatae, circiter multo longiores quam lateriores, sectione 
transversa circulari paulo constrictae ad medium; semicellulae basali leviter 
inflatione vel saepe sine inflatione, longitudinaliter plicata nullo, lateribus rectis 
et subparalleis vel sensim attenuatae ad apices, apicibus truncato-rotundatis aut 
retuso, fere glabris; membrana gracilis, glabra vel subtiliter punctata; chloro- 
plastus singularis, taeniis vel axialibus cum irregulariter et longitudinaliter 
lamina ex centre radiantibus, pyrenoidibus 2-15 in serie unica centrali ornatis; 
vacuo corpuscuo apicali nullo; zygosporae globosae, tectus obtusus conicis pro- 
tuberantiae. 

Typus: Haplotaenium minutum (Ralfs) Bando, comb. nov. 

Enumeration of the Japanese representatives of Haplotaenium. 
Haplotaenium miuutum (Ralfs) Bando, comb. nov. 

Basionym: Docidium minutum Ralfs, Brit. Desm., 158, t. 26, f. 5 (1848). 
H. minutum (Ralfs) Bando var. elongatum (W. West) Bando, comb. nov. 

Basionym: Dicidium elongatum W. West, Journ. R. Micr. Soc. 6: 284, t. 5, 
f. 17 (1890). 

H. minutum (Ralfs) Bando var. gracile (Wille) Bando, comb. nov. 

Basionym: Penium minutum (Ralfs) Cleve var. gracile Wille, Norges. 
Ferskv. Alg. 51, t. 2, f. 33 (1881). 

Haplotaenium bourrellyi (Gronblad et Scott) Bando, stat. et comb. nov. 

Basionym: Pleurotaenium minutum (Ralfs) Delp. var. bourrellyi Gronblad 
et Scott., in Gronblad, Prowse & Scott, Acta Bot. Fen. 58: 11, f. 2-3, 
photo 341 (1958). 

Haplotaenium rectum (Delponte) Bando, comb. nov. 

Basionym: Pleurotaenium rectum Delponte, Desm. Subalp. 129, t. 20, f. 
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8-11 (1878). 

The detailed descriptions of these species will be reported in a separate 
paper. 

I express my thanks to Dr. T. Nakano of Hiroshima University for his kind 
advice, and to Prof. Emer. H. Ando of the same university, Prof. M. Chihara of 
University of Tsukuba and Prof. Y. Hirahara of Hiroshima Jogakuin College for 
their critical reading and correction of the manuscript. 
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♦ * ♦ * 

Pleurotaenium (3 5 ^ il -tjg) ttjK < i: 

X^50Mfi'^^UbhX\,'-^o Pleurotaenium ft Nageli (1849) Kii^xWttL 
%Kfzt\ GronWad (1924) 

-o'C^JE'^hfciiO'-C'^bo Gronblad KX 

Pleurotaenium V:LM'$:'%bfz^'r:"k>'ofCo '^K 

Krieger (1937) “minutum-grou^” 40, 

minutum-group (mucilage pores) it, '^^<D Pleurotae¬ 
nium O % CD^ 2) minutum- 

group 1 :^'t:', ^cD:i:t{i±r t.° u / ^ K; 6 '^— 

“cfffitt” 't:'$)b<DKM'L, Pleurotaenium —^IJcD t: 1 // d" 

5 “MUtt” ?.o 3 ) 

minutum-gvoug) 

ix't:i'15)CDt'C#L"C, :^^cD Pleurotaenium CD^4SS^ 

bo Pleurotaenium 0^Lf'c^4IST-®4'7:i'C^^Pd'^||^$ 

h, 4'li0H (mesospore) Xhb 

Off^MiX minutum-group •t:-iX^ab^H'X:\,^fj:l^o J;l±iD$§M:l)^b minutum-group ^ 
Pleurotaenium i'C.gil <1: i ^|J®tL, Haplotaenium (t 1 '7 :L L' 3 

'7*Ma ; ffl^) tk^m-tbo 


□Kanda Hiroshi: Catalog of moss specimens from Antarctica and adjacent 
regions 176 pp. #^pn- 

<DmG000,<^,O ^ p-mmko ^ \>~C, 'OUmM^-^htc^OXt-^bo — 

- MJM • a •«• mtm • aft • 

'aii• m.m^^ft}£izm^i^hfzbo 0011 ^ 4 6L'c^?)o 

y ^ 1 C.' i ir-PH • kOkiXPrtrt t hbXMM.<P> abc 

f4il).ii0-r-^14.—*73'O0 1 /3 - ct 5 lO:0't:-, xco 

W.nk%biax, Mi^t^ft'0(Di:kiii‘^^-ofzi,(DtmM-i-bo ttz'y^x 

(DXtXhbo (^#^*) 
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